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tfauflpercgBe «ir* jpta mo p >«n paasanuqpBKB ncpoq^faiaaTencil b3 iqx4HnfcHi>ix Tpy6, ycraBaenHDaeMbix 
B ^~aw«pay Ha |uiK|>Muiii 'iT « KopDyca B bUKma e MM stasnoBBw unotxaz yiiacm, aa Korropux c 

rwmjwti^ oodi Ha ooopHblx iXTzacTicBax ycTflBOBncHbf naTthqymipDe ancvcHTbC (B3). IIjiogxib yKacrsH 
BbonnaaBU b nvie qpinmnpBqecBBx ^ckobok (LD. Och U coBoaAaioT c ochuh B3. Ha U BbmonBeafai 
viBpMXbte c fv^BOTD BOBqamau (TI). Onopaue nnacTBBU pacnoncocesu b n h koctko cBfoaHU c ocsoae B3. 
Ha OTKpbrraM "«»np «^awj^nro n BfanmnBCK manDnHsmnhHbtA 11, Kax^a^ anopBan nnacTBaa c ga lSMC Ha 
Bbicrynmi, pasMciqBHHHM o naaanamntaahi TL Kopnyc c onopHMMW ixnacniBaMB oxBaTwoarr roftca. 
Tasafi oo90syiiBOCTi> iipk9hbbob o6oGne<DDaeT n onwiimni c H ^c Jiuw H r iH ycrpoflersa. 1 ». n. ^hm, 7 hti. 
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Dcacff^iClon (Omcamie ■3o6pcTCHKHl: 

H3o6pcTcaiie OTHocorcH k 6ypesfli> h KaxncnrnMCMy peuaary cssaxBH m npeffpaaaaMsa^ b iiacrraocTB. 

^HH pfl^piyTTjyMiwCTtaiwCT ycipoACTB 93 IipO^HTIbHfatX Tpy6 BX yCTOaOEKe B CKBflXaHe. 

HaH6o0iee 6niDXBu k tu bO y evt s osn so TeaaopacKott cyopocni fmnmrcsi ycTpoftcreo a^h paasajibqpGKH 
qx^mbWA Tpy6 npH zxpespbrraa huh oob ocnoxaeBBft b cuHunrae, ccwppgam ee nonb ifl 
lyniHm^pBqecxBft Kopnyc, Ra HapyMBoA noBepxBOCTH Koroporo ebmonneBbi BaKnoBRbce orrHOorrcnbKO 
DpOAonbBoft OGM Bopnyca nnocsBe ywnsB, h ycraBoancBBue Ra nocncflmix c nouMObio ocefl Ha onopHwx 
onacTHBax BanboyioiiiBe ancMCBTfai. 

HqiocTvmoM *itiro ycipoftcTea HBnmrcH BCHaAcxHtxm. cro padoTbi ro-oa Hf«ocTaTaiiBofl (iiBSKofl) 
mxwatmiM sopiiyGa. uBHBiUJitaM TomuBBaeresKB Koroporo b peayjnrtwe BbcionBEHiifi HaKnoBHbix k cro 
i^xponuoft oca roncsHX ywcncOB ne yj^aamrTBapfurr ycnoamo iqw«iBOGn« ixpa qiyqeBBB. 

UfMh M3o6pewwpi noHMmeHBe myiewHUciiM ycrpoflcTBai 3a. cntrr yBejmnegag npowHocra cro «v»|*uyca. 

»n> APcnromsi tcm. to b Qmrwimfumi yc f iiwaLiig wm paaBanbUpm Tpy6, conq;>xaiqpft nonhBft 
Kopoyc, HA mpymaaH n oBcpxHi xmi nrroparo SbUKvmEabi HaitnoHHMc oTHoarrcnbHo 
I itfi ^ ww^ yuiM ¥ i*« , a ymBoeneHBue m DDcnxnPB^i c n o n o inM o oceft kr ooopBboc 

^ ^ I anmcaiu. oorm^ao ■3o6peTeHB» HaxnoBBue nnocne yviacrsH ea aapyAuuA 

ifi»w|»MMiM m Kopnyca f j i« u i Hw wj B 00^6 n p F "" !; ^*'"* '' *"'^ qexoBOK, ocH KOTOpbo: ooenanaBnp c ochwb 
-MfMyMiT« MMwarroii. a m lymgax MKHiacaM crrgpfcCTWC c onroro K<mnpL h sKcitfHiyiimm CMcmpHUMC 
K aea<y iik»iI» iqnc stom onopHue nnwrraBbi pwannoaeeu b nasax k mecTso csraaHW c — 




npyrmi vtnsPOttM onncusacMoro ycrpoftcroa HannercH to, «rro na oTRpwroM Koanc Kai^noro iiasa 
eunokixBDca APOOknaBTenuBBiid nas. a KmrnpfiH aaopHan nnecniBa cHa6atcHa BbccnyiioM* pacnonoxeaHbiM b 
AononmrrcmjioM nasy, npn »roi* ycrpcdtem cHafiKCBo rateoa. oxaarfaiBaximeft xopnyc c onopMUMa 



tymmBH oOetajcunBttiOT BosnoxBocrb yBeTnraemiH Tonmjrabi ctcskb Kopnyca b naBtSonee 
«ii>r«,>* n opqwiHwn ocqcBBB CTO, 6naronapR qcMy noBtiraarra iqxwBOCTb Kopoyca h. cneffOBaTCJiuio. 
BiinesBOCTb pa6oTfai ycrpoflcroa tes bsmcbcbbh cro BOUBHanLHoro Hapyxnoro jjaauefrpa. ftaHHuro 
Tiinopa3Mq>a. 

Ha ^MT. 1 DOKBsaBo yerpoficTBOt ytrraaoaixtsBDC b iqx>^KniAcdl pa^wa m jpMBacMatt rpytSc, c^nsjsA B^n: Ba 
2 cevBMC A-A Ha ♦■r. 1; ea ^ar. 3 ^panAsr sopnyca ycrpcAcrsa c KOBerrpyKTwryruwir aneucsTOUB 

j^m yeraBCEBB BanbqyMNiQDc aneuearoB; sa ^bt. 4 ei^^ do ciTpcnKc E aa ^ht. 3; aa ^ar. 5 cematt B-B aa 
1: BB fBT. 6 cencBB r-r Ba 1. Ba 7 coKSBC n-n Ba 4Br. 9. 

ycrpoAcTBo WM pasBajnqpBRB Tpy< (^ar. 1) ocpepaBT apnBanpnmBBft mnbift Kopnyc 1 c nftfTpantBtoi 
KaHanoif 2 b pcsbfiaiiB 5 a 4 fffm. oocnHHCBBH cxmtbctctbcbbo g KonoBHoft 6ypfBnfaafaix Tpy6 5 b 
^naMimwM o6opynDBaBBa< 6. Ha BapysBcA noBepxBocni Kopzxyca 1 noj^ ymau k cro npononuiott ocb 
BbmonBCHbt roMCKBe yuacm 7 b mnc upjnmqpvitecxBX ivbobok 8. Ha Koropbcc BbmonmsM crspbrrwc c 
o^pwro KOBua nasbt 9. snoqesTpiraHo ciieiqeHBbie OTBOcareniiHo oekobok BCTopOHy oTBpbrroro kobx^ 3THx 
oaaoB, c yr/iy6neBBHi« 10 a hx npoTBBooonoaubix OTRpfamAf ExaanfiM crcBKax. B aaaax 9 paaMcmcHw 
BTiacTVBU 11 c KoaupucauB 13 no Bx nfpw^epBB I), BX^nnmaufl b yrjiyOnaiBH 10 nasoB 9 
(^.3b4). 

Ha noBepxBDcn onoiwbix nnacTBH U (^ht. 1), KOHTaxTHpyviqcft c aopnyooM, BarorowxcHM DMcrynbi 13, 
mam^imHC B AononHBTcntHbic na3w 14 C^Br. 3 b 4), BbmonBCHBbic aa OTKpbrrto: ywreax oaaoo 9. Ha 
aapyxBCft nooepxHOCTB Kopnyca BMnonmaa pest/Sa 15, aa Koropyn aamacKaa raflxa 16, oxBaTweawn^ 
ff my p«^ nnacTBBbt H b o6ecnc«nma»ii|^ coancroo c bx xosbipfaxauB 12. BbicrynaMH 13. yrnytuieaBBMB K) 
Bsopi^ce B APoonHBTOibabiMB nasBMB 14 ^BEcaxQoo nnacnm U err npoBopora a Bbm^eaBB ks oaaoB 9. 

Ha BBODHEZ or Kopnyca noBcpxHocrmt onopBiiix nnaciBH U xcctko h c SEC^cffxpanBiAC CMcmptmai g bx 
BcpxHcft nqxB^epBB (^paBB^e) aaxpaoiCBU ocb 17 (♦an. 1 b aa xoropbix c uaux m^ 
KonfaiVi 18 ycraBOBnesu Baixu^itnivK anancBTM 19. Hps srou ocb 17 Baiikuynmax aao«HTO B 3aKpeiineB bi 
sa i?ft"r~* maciBBBx U rax. mto bx reouerpaqBCKBe ocb eauuerpBa coaxaAaioT c jxautfrpBntsxBUB 
,w><»w cBiiMeT|«B n;i r m»^ ( j» «w**'*»" i^eBOBOX 8 |cuL occoyn namao 0-0 aa ^ar. 3-4). 

Saa yu ' iVMUHo e CMea^eBKe naacB 9 orBOCBTcnMio imon^^ i^acoBox 8, a TOKxe BCJuluMHy MaKcaiiam>Ho 
B03Momoro yrny6ncHHB hjekodok b cTCinty xopnyca oapcfffijuayr pacuerobiM nyrcM jvm KonxpcTHoro 
TBBopaaMcpa ycrpoikcTBa c yncrow o6ccncHCHHa Hco6xoRHMoro sanaca nporaocTH xopnyca npa pa6orrc 
yerpoflCTBa b ycjioaaax xpy^croiH. A MaxcaManhao bo3mo3Xhoc oicmcHHc onopawx nnacraH U 
viHocarrenfaiio oce« 17 BajibiiyioiiQix arieuearoB 19 oGycnoaneao pacnonoxeHBcu aaaoB 9 nofl bbx b tcu, uto 
reoucTpHuecKMe ocb CBKuerprnt saKpenneaHbix Ha hbx oceft 17 Banti^pomfSK ajiewearoD 19 nonxHti 
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coEDaflaTb c reoi 4ciyw«i :i iwuH ochmh eMMMcrpgH lygoBog. 

Pafiora ycrpoflirroa no»ca»CTCH na npioccpc paseanbiwiBKa npo^Hnbaux xpyC npa K3QJim^ bmh soBbi 
HapynggeH rqi MCiHHMUt ' iH o6ciwaoft HonoHabi 20 (^bt. !• 5, 6) cEBasBUu. 

npo^Hnunoe ipy6u 21 cnycKaioT sHyrpb ofowBoA Komnmbi 20. b BHTcpean mmimfm ■ po^UHpwiin ' flo 
npaxarm bx ctcbok k cttbkc o6c9APoft kojiohum 20 5) coqAa m tr M BByrpesBero rvppaBmpvxxm 
nasnesBsi. 

3mM c noManibn peattiu 3 ycipoScTB© npHcoQ^UKwr k kgoiohhc Tpy6 5 h cnycxajoT b cMamiHy. Ho 
^ocnuKCBKR ycrpoACTBOU BcpxRcro Kowqa npot>HnbHbix Tpy^ 21 KonoHny fiyproaHhix xpytS HaMimaioT 
epaci^ njm OAHOspeueBHOM otx^ffaHtoi oocsoft Harpysm h npouwBKK nonocTH Tpy<5 «jq)C3 xxcarpajibHbifl 
saean 2 Eopnyca 1 s^^ocnm. B peaynbrare sroro HeAomaxbic jiflBncaasu ytacnat 22 (^ht. S) 
mi^T^ o yma^ Tpy6 21 BbmpaaoRiOTCR no nnoTHoro n rtq»*eT5rffloro npamaivn bcch uapyraoH noBcpxaocni 
mn^Hiiiaux ipy6 k BByrpcBBCS dob^xboctb o6ciwb(ux Tpy6 20 ffiBr. 6). 

flo asoBvumiiH pasaaniiiviDfcasaawi zonoKsy {^ypHnumx irytf 5 c ycrpoAcTBOU ntvpniuawy r cuaxHafai. 



RU 2066201 CL 



Claims l^pftfyna KK>6peTeBKHl: 

1. VCTPOtlCTBO jyW PA3BAnBU0BKH TPVB. oonqpxaiqpe xmnuft xjjsrmBppsPitxxxA xopnyc. na aapyxBoft 
□OBCpxBocna Koroporo BbmonsEesu saxnoHBue tfraoarrenfaHo njpoffpnhaoA ocm Knpoyca nnocxne 3^™="™* ■ 
ycraaoBiicBHue aa nocncjpjBnc c noMon^jio ooefl na. coDpHfacx macTHBSUC Banu^nouQW anmestrbi, 
OTmraamqeecfi tcm, <ito BaKnoBBbie nnocraK yqacnot be BapyacBott noaepxaocni sopoyca BunviBeHfai e 
mat nmnaffptmrnt monmoK, ock tumpuoi Goao^naxrr c ochmb mnuQmizvK ancMcaroa a na qnoEKax 
BbmonHCBbi omEpfaiTbie c o^^toro aimia ■ Muqaripmao CMcncesBbte k mcy nasu, npa yroii cmopawc 
nnacTHEU pacnonoxenii b tU3ax k xcctko f«r>amj c ocflUR BajanytamfBc ajxeueirroB. 

2. ycxpoftcTBo DO n.1, or/nnuuoaxpecH tcw. kto sa ontpuroM Kom^ Kaxfloro nasa BkmonBca 
jyinf wiCTr rpTTKiihfft 1183, a KaivAaH onopHaH luiacTKHa cBa6scaa DwcrynoM, paau c gy rniMvi s 
jiy H K Vi M fn ^/ "'*"**^ naoy, npx aroii ycrpoftcroo cHajSmeao r-ttftKofl* oxBafmEiaioii^tt sopiiyc c onopKbnoi 
nnacmraaiif. 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cl., 7 dwgs 
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Description: 

The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness does not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly cormected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. I is a general view of the device mounted in a shaped pipe to be expanded. Fig. 2 is 
the section A-A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools. Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section T-F in Fig. I, and Fig. 
7 is the section Jl-Ji in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 1 5 on the outside surface of the housing is a nut 16 
which encloses supporting plates 11; acting together with the projections 1 2, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 1 1 fi-om 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 17 carrying the expansion tools are fastened to the supporting plates 1 1 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line 0-0 in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs, 1, 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1. As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 



RU 2056201 CI 



straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 
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Claims: 

1 . A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cyKndrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1 , wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 



Drawings: 
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Fig.l 
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Fig. 2 
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Fig. 3 
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View E shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 
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Fig. 7 
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